Chemostat studies of microsomal enzyme induction in Saccharomyces cerevisiae.
Using cells grown in a chemostat at steady state, the levels of various components of the microsomal electron transport chain of Saccharomyces cerevisiae were examined. Cytochrome P450 haemoprotein levels measured in cells grown in medium with a dissolved oxygen concentration of 15% were induced between 10- and 20-fold over levels in cells grown in medium containing 70% dissolved oxygen concentration. An increase in the dilution rate of a culture growing in medium containing 15% dissolved oxygen resulted in an increase in the residual glucose concentration of the medium. This was paralleled by an increase in the microsomal levels of cytochrome P450. The rise could not be attributed either to increases in the concentration of ethanol in the chemostat or to an increase in the proportion of energy generated using fermentative pathways. However, this effect was not observed in cells grown in an oxygen concentration of 70%. Cytochrome b5 haemoprotein levels were also induced approximately three-fold by reducing the dissolved oxygen concentration from 70% to 15%. Changes in the medium glucose concentration from 0.03% to 1.6% (w/v) had no effect on the levels of this enzyme. Conversely, levels of cytochrome P450 NADPH reductase appeared lower in cells grown in 15% as opposed to 70% dissolved oxygen concentration. Northern slot blot analysis of total RNA extracted from chemostat-grown cells, probed with a C-14 sterol demethylase cytochrome P450 gene (cytochrome P450 LIA1), revealed a pattern of message induction which matched that of the cytochrome P450 haemoprotein, indicating that control of the levels of this enzyme was at least partially transcriptional.(ABSTRACT TRUNCATED AT 250 WORDS)